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Claims

1. A compound of formula (J)

@
or a salt, ester, amide or prodrug thereof:
where X is O, or S, S(0), S(0), or NR® where R® is hydrogen or Cy_galkyl;

R’ is an optionally substituted 6-membered aromatic ring containing at least one

nitrogen atom, and

R', R, R’, R* are independently selected from halogeno, cyano, nitro,
Cisalkylsulphanyl, -N(OH)R'- (wherein R’ is hydrogen, or C;_salkyl), or R9Xl
(wherein X' represents a direct bond, -O-, -CH;-, -OC(O)-, -C(O)-, -S-, -SO- ‘
-S02-, -NR'’C(0)-, -C(O)NR'"-, -SO,NR -, -NR *S0,- or -NR"- (wherein R'°,
R'', R'2, R"® and R each independently represents hydrogen, Cl;galkyl or
C|_3alkoxycz.3élkyl)) and R’ is hydrogen, optionally substituted hydrocarbyl,

optionally substltuted heterocyclyl or optlonally substituted alkoxy; provided that
- at least one of R? or R? is other than hydrogen

2. A compound according to claim 1 wherein at least one group R, R%, R} R%isa
group R°X'- and R® is hydrogen, an optionally substituted hydrocarbyl group
selected from alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, cycloalkenyl or
cycloalkynyl, or combinations thereof; or an optionally substituted heterocyclyl
group of from 4 to 20 ring atoms, at least one of which is a heteroatom such as
oxygen, sulphur or nitrogen and where the optiohal substituents comprise at least
one functional group selected from nitro, cyano, halo, oxo, =CR”®R”, C(O),R”’,

“ OR”, S(0),R”", NR”*R", C(O)NR”*R”®, OC(O)NR”*R", =NOR”",
-NR”'C(O),R™, -NR’CONR™R”, -N=CR*R”, S(O),NR™R" or
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-NR"S(O),,R78 where R’ , R’® and R” are independently selected from

hydrogen, optionally substituted hydrocarbyl, optionally substituted hetercyclyl
or optionally substituted alkoxy, or R”® and R” together form an optionally
substituted ring which optionally contains further heteroatoms such as oxygen,
nitrogen, S, S(O) or S(O),, where x is an integer of 1 or 2, y is 0 or an integer of
1-3.

3. A compound according to claim 2 where hydrocarbyl, heterocyclyl or alkoxy
groups R”7, R’ and R as well as rings formed by R’ and R” are optionally
substituted by halo, perhaloalkyl, mercapto, alkylthio, hydroxy, carboxy, alkoxy,
heteroaryl, heteroaryloxy, cycloalkyl, cycloalkenyl, cycloalkynyl, alkenyloxy,
alkynyloxy, alkoxyalkoxy, aryloxy (where the aryl group may be substituted by
halo, nitro, or hydroxy), cyano, nitro, amino, mono- or di-alkyl amino, oximino
or S(O)yR*® where y is as defined in claim 2 and R®® is a alkyl.

4. A compound according to any one of the preceding claims wherein at least one
groupR', R, R}, R%isa group R°X!- and R is hydrogen or an alkyl group,
optionally substituted with one or more groups selected from functional groups

i as defined in claim 2 or claim 3, or alkenyl, alkynyl, aryl, heterocyclyl,
cycloalkyl, cycloalkenyl or cycloalkynyl, any of which may be substituted with a
functional group as defined in claim 2 or claim 3, and where any aryl,
heterocyclyl, cycloalkyl, cycloalkenyl, cycloalkynyl groups may also‘be
optionally substituted with hydrocarbyl such as alkyl, alkenyl or alkynyl.

5. A compound according to claim 1 wherein at least one group R!, Rz, R3 ,R%isa
group R’X'- and R’ is selected from one of the following twenty-two groups:

1) hydrogen or C,.salkyl which may be unsubstituted or which may be substituted
‘with one or more groups selected from hydroxy, oxiranyl, fluoro, chloro, bromo
and amino (including C;.salkyl and trifluoromethyl);

2) -R*X2C(O)R'® (wherein X? represents -O- or -NR'®- (in which R'®

represents hydrogen, C,_alkyl or C;.3alkoxyCs.jalkyl) and R'® represents -
C1.3alkyl,.-NR”R'8. or -OR" (wherein R', R'"® and R'? which may be the same
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or different each represents hydrogen, C,.salkyl. hydroxyC,.salkylor

Ci.3alkoxyC,._zalkyl));

- 3) -R®X3 R (wherein X? represents -O-, C(O) -S-, -SO-, -S0O;-, -0OC(0)-,
-NR2'C(O),-, '

-C(O)NR?*-, -SO,NR?-, -NR?**SO,- or -NR*- (wherein R*', R*, R®, R* and
R? each independently represents hydrogen, C;.3alkyl, hydroxy C;alkyl or
CisalkoxyC;.zalkyl and s is 1 or 2) and R?° represents hydrogen, C,¢alkyl, C».
salkenyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, phenyl or a
5-6-membered saturated heterocyclic group with 1-2 heteroafoms, selected
independently from O, S and N, which C,alkyl group may bear 1, 2 or3
substituents selected from oxo, hydfoxy, halogeno, cyclopropyl, amino, -
Ci4alkylamino,C 4alkanoyldi-C 4alkylamino , C,4alkylthio, C,4alkoxy and
which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy,
halogeno, cyano, Ci4cyanoalkyl, C;4alkyl, Cishydroxyalkyl, C;.4alkoxy, ‘

- CiaalkoxyCi4alkyl, C1}.4alkylsulphonle|-4;alkyl, C,4alkoxycarbonyl,
Ci4aminoalkyl, Cj4alkylamino, di(C;—4alkyl)amino, C;4alkylaminoC;4alkyl,
di(C, 4alkyl)aminoC,salkyl, Ci4alkylaminoC; 4alkoxy, A
di(C,salkyl)arhinoC;salkoxy and a group -(-0-){R")gD (wherein fis 0 or 1, g is

b 0 or 1 and D is a Cs4cycloalkyl group or a 5-6-membered saturated heterocyclic

group with 1-2 heteroatoms, selected independently from O, S and N, which
cyclic group may bear one or more substituents selected from C;4alkyl));

4) -R°X*R® X°R?® (wherein X* and X° which may be the same or different are
each -O-, C(O), -S-, -SO-, -SO,-, -NR?’C(0);-, -C(0),NR?., -SO,NR%-,
“NR*S0,- or -NR*\- (wherein R”, R?, R®, R® and R*' each independently
represents hydrogen, C,.alkyl or C_;alkoxyC,.3alkyl and s is 1 or 2) and R
represents hydrogen, C,.3alkyl,hydroxyC, ,alkylorC,.3alkoxyC;.3alkyl);

5) R*2 (wherein R*? is a 4-6-membered cycloalkyl or saturated héterocyclic ring
(linked via carbon or.nitrogen) with 1-2 heteroatoms, selected independently
from O, S and N, which cycloalkyl or heterocyclic group may bear 1 or 2
substituents selected from oxo; hydroxy, halogeno, cyano, Calkyl, -
hydroxyC,4alkyl, cyanoCHalkyl, cyclopropyl, C.|4alkylsulbhonle;4alkyl,
Ci4alkoxycarbonyl, carboxamido, Ci4aminoalkyl, C,4alkylamino,
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di(Cy4alkyl)amino, CalkylaminoCalkyl, C,.alkanoyl,

di(C;4alkyl)aminoC,4alkyl, Ci4alkylaminoC,4alkoxy,

_ d1(C|.4alkyl)am1noC1.4alkoxy nitro, amino, C,4alkoxy, C|.4hydroxyalkoxy,

carboxy, trifluoromethyl, -C(O)NR**R*’, -NR"OC(O)R4l (wherein R, R, R40
and R, which may be the same or different, each represents hydrogen, Cyalkyl,
hydroxyCj.salkyl or C;_salkoxyC;.3alkyl) and a group -(-O-)(C;4alkyl)ringD
(wherein fis O or 1, g is 0 or 1 and ring D is a cyclic group seiected from
Cs.¢cycloalkyl, aryl or 5-6-membered saturated or unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O, S and N, which cyclic
group may bear one or more substituents selected from halo and C,4alkyl);

6) -RR* (wherein R* is as defined hereinbefore);

7) - R°R*? (wherein R* is as defined hereinbefore);

8) -Rf R3> (wherein R* is as defined hereinbefore);

9) R* (wherein R* represents a pyridone group, a phenyl groupora -
5-6-membered aromatic hete;;)cyclic group (linked via carbon or nitrogen) with
1-3 heteroatoms selected from O, N and S, which pyridone, phenyl or aromatic
heterocyclic group may carry up to 5 substituents selected from hydroxy, nitro,
halogeno, amino, C;.4alkyl, C;4alkoxy, C;shydroxyalkyl, C_saminoalkyl,
Ci.salkylamino, C,4hydroxyalkoxy, oxo, cyanoC, _alkyl, cyclopropyl,
CsalkylsulphonylC;_salkyl, C,_4alkoxycarbonyl, di(C4alkyl)amino,
Ci4alkylaminoC, 4alkyl, C, jalkanoyl, di(C4alkyl)aminoC,alkyl,
Ci4alkylaminoC, 4alkoxy, di(C)4alkyl)aminoC,4alkoxy, carboxy, .carboxamido,
trifluoromethyl, cyano, -C(O)NR”R” NR*C(O)R*' (wherein R?%, R3®, R*® and
R*, which may be the same or different, each represents hydrogen, C,4alkyl,
hydroxyC,.alkyl or C,.;alkoxyC;.3alkyl) and a group -(-O-){(C)4alkyl)gringD
(wherein fis O or 1, gis 0 or 1 and ring D is a cyclic group selected from
Cs.scycloalkyl, aryl or 5-6-membered saturated or unsaturated heterocyclic group
with 1-2 heteroatoms, selected independently from O. S and N, which cyclic
group may bear one or more substituents selected from halo and C|.4alkyl),

10) -RER* (wherein R¥ is as defmed hereinbefore);
11) -R"R* (wherein R* is as defined hereinbefore);
12) -R' R*’ (wherein R*? is as defined hereinbefore);
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13) -R) X°R* (wherein XS represents -O-, _C(O)-, -S-, -SO-, -SO,-, -OC(O)-,
-NR*®C(0)-, -C(O)NR*-, -SO,NR*’-, -NR*'S0,- or -NR*?- (wherein R3¢, R*’,
R*, R*' and R*? each independently represents hydrogen, C;.;alkyl, '
hydroxyC, ;alkyl or C|.3alk9xyC2.3alkyl) and R* is as defined hereinbefore);
14) -R*X"R* (wherein X’ represents -O-, C(0), -S-, -SO-, -SO;-, -NR**C(O)-,
-C(O)NR™-, -SO;NR¥-, -NR¥SO,- or -NR*- (wherein R, R*, R, R* and
- R*” each independently représénts hydrogen, C,.;alkyl, hydroxyC, ,alkyl or
Ci.3alkoxyCa.3alkyl) and R* is as defined hereinbefore);
15) -R™X®R* (wherein X® represents -O-, -C(O)-, -S-, -SO-, -SO,-, -NR*#C(0)-,
-C(O)NR™®-, -SO,NR*-, -NR*'SO,- or -NR’%- (wherein R*%, R*, R®®, R*! and
R*? each independently represents hydrogen, C,.;alkyl, hydroxyC,alkyl or
Ci.3alkoxyC,.3alkyl) and R* is as defined hereinbefore); ‘
16) -R" X°R"R*? (wherein X° represents -O-, -C(0O)-, -S-, -SO-, -SO,-, h
-NR*C(0)-, -C(O)NR*-, -SO,NR%-, -NR**SO,- or -NR*’- (wherein R*, R®,
: R*®, R% and R¥? each independently represents hydrogen, C;.;alkyl, ‘
IZ hydroxyC, ;alkyl or C.3alkoxyC,.jalkyl) and R*? is as defined hereinbefore);
( 17) -R? X°-RP'IR? (wherein X® and R*? are as defined hereinbefo.re);
18) Cj.salkenyl which may be unsubstituted or which may be substituted with

one or more groups selected from hydroxy, fluoro, amino, C;4alkylamino,

- N,N-di(C;4alkyl)amino, aminosulphonyl, N-C,4alkylaminosulphonyl and
u,u-ai(cMalkyl)aminosulphonyl; '
19) C;.salkynyl which may be unsubstituted or which may be substituted with
one or more groups 'selécte_d from hydroxy, fluoro, amino, C;4alkylamino,
N,N-di(C4alkyl)amino, aminosulphonyl, N-C,4alkylaminosulphonyl and
N,N-di(C,4alkyl)aminosulphonyl;
20) -R'X°R"'R* (wherein X® and R*? are as defined hereinbefore);
21) -R* X’ R¥R*? (wherein X® and R are as defined hereinbefore); and
22) - R' R*¥R")o(X®),R*(wherein X’ is as defined hereinbefore, qisOorl,ris0
or 1, and R* is a C,;alkylene group or a cyclic group selected from cyclopropyl,
cyclobutyl, cyclopentylene, cyclohexylene or a 5-6-membered saturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and

N, which C,_salkylene group may bear 1 or 2 substituents selected from oxo,
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hydroxy, halogeno and C,.4alkoxy and which cyclic group may bear 1 or 2

substituents selected from oxo, hydroxy, halogeno, cyano, _
Ci4cyanoalkyl, Cj4alkyl, Ci4hydroxyalkyl, C|.4a.lkoxy; C|4alkoxyC|4a1kyl,

' C)4alkylsulphonylC, 4alkyl, C)4alkoxycarbonyl, C,4aminoalkyl, C,4alkylamino,
di(C,4alkyl)amino, C;4alkylaminoC,4alkyl, di(C,4alkyl)aminoC,alkyl,
C\.salkylaminoC, 4alkoxy, di(C;4alkyl)aminoC;4alkoxy and a group-
-(-O-){(C4alkyl)gringD (wherein fis 0 or 1, g is O or 1 and ring D is a cyclic
group selected from Cs_gcycloalkyl, aryl or 5-6-membered saturated or -
unsaturated heterocyclic group with 1-2 heteroatoms, selected independently
from O, S and N, which cyclic group may bear one or more substituents selected
from halo and C,4alkyl);and R* is hydrogen, C,_salkyl, or a cyclic group selected
from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and a 5-6-membered
saturated heterocyclic group with 1-2 heteroatoms, selected independently from

O, S and N, which C,_jalkyl group may bear 1 or 2 substituents selected from
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oxo, hydroxy, halogeno, C,.alkoxy and which cyclic group may bear 1 or 2
substituents selected from oxo, hydroxy, halogeno, cyano, C;4cyanoalkyl,
Ci4alkyl, C,4hydroxyalkyl, C,4alkoxy, C;4alkoxyC,4alkyl,
C.4alkylsulphonle|4aH<yl, Cisalkoxycarbonyl, C,4aminoalkyl, C,4alkylamino,
i di(C,4alkyl)amino, C;4alkylaminoC,_4alkyl, di(C;4alkyl)aminoC,salkyl,

' Ci4alkylaminoC,4alkoxy, di(C)4alkyl)aminoC,.4alkoxy and a group

-(-O-){(C 4alkyl),ringD (wherein fis O or 1, g is 0 or 1 and D is a cyclic group
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selected from Cjscycloalkyl, aryl or 5-6-membered saturated or unsaturated
heterocyclic group with 1-2 heteroatoms, selected independently from O, S and
N, which cyclic group may bear one or more substituents selected from halo and
Ci.aalkyl);

and wherein R®, R%, RY, R%, R®, R, Rg, RJ, R",R" R”, R”, R, R", R” and R" are
independently selected from C,.galkylene groups optionally substitued by one or
more substituents selected from hydroxy, halogeno, amino,

R°R", R¥and R'are independently selected from C,.salkenylene groups
optionally substituted by by one or more substituents selected from hydroxy,
halogeno, amino,and R* may addifionally be a bond; and
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R, R, R™ and R" are independently selected from by C,_galkynylene groups

optionally susbstituted by one or more substituents selected from hydroxy,

halogeno, amino.

6. A compound according to claim 5 wherein R', R?, R3, R? are independently
selected from, halo, cyano, nitro, triﬂuoromethyl, Ci.zalkyl, -NR’R® (wherein R’
and R, which may be the same or different, each represents hydrogen or -
Ci.3alkyl), or other groups from formula-X'R® (wherein X' represent;a direct

~ bond, -O-, -CHa-, -OCO-, carbonyl, -S-, -SO-, -SO,-, -NR'°CO-, -CONR!-,
-SO;NR'?-, -NR"’S0,- or -NR'*- (wherein R', R"', R'>, R"® and R'® each
independently represents hydrogen, C,.alkyl or C;.jalkoxyCs.salkyl), and R’ is
selected from one of the following groups:
1°) hydrogen or C;.salkyl which may be unsubstituted or which may be
substituted with one or more groups selected from hydroxy, fluoro or amino,

2) Cy.salkylX?C(O)R!® (wherein X represents -O- or -NR'%- (in which R'®

:’ represents hydrogen, Cj.;alkyl or C,.;alkoxyC,.3alkyl) and R® represents

C1.salkyl, -NR'R"® or -OR" (wherein R'7, R'® and R'® which may be the same

or different each represents hydrogen, C,.salkyl or C,_salkoxyC;.3alkyl));

3%) Cy.salkylX’R?® (wherein X? represents -O-, -S-, -SO-, -SO»-, -OCO-,

-NR*'CO-, -CONR*-, -SO;NR>-, -NR*SO;- or -NR*- (wherein R?!, R?, R?,

R2% and R* each independently represents hydrogen, C,3alkyl or

C\-3alkoxyC;.3alkyl) and R* represents hydrogen, C,.salkyl, cyclopentyl,
cyclohexyl or a 5-6-membered saturated heterocyclic group with 1-2
heteroatoms, selected independently from O, S and N, which C;.3alkyl group may
bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C...;-alkoxy and
which cyclic group may bear 1 or 2 substituents selected from oxo, hydroxy, .
halogeno, C;4alkyl, C,4hydroxyalkyl and C;4alkoxy);

4) C,.salkylX*C,.salkylX’R?® (wherein X* and X° which may be the same or
different are each -O-, -S-, -SO-, -SO2-, -NR?’CO-, -CONR?-, -SO,NR?-,
-NR*’SO,- or -NR3!- (wherein R?7, R%, R?®, R*® and R*! each independently
represent§ hydrogen, C,.;alkyl or C,.;alkoxyC;.;alkyl) and R26 represents
hydrogen or C,_salkyl); '
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5°) R (wherein R*? is a 5-6-membered saturated heterocyclic group (linked via

carbon or nitrogen) with 1-2 heteroatoms, selected independently from O, S and
N, which heterocyclic group may bear 1 or 2 substituents selected from oxo,
hydroxy, halogeno, C;4alkyl, C;4hydroxyalkyl, C;4alkoxy, C|_4alkoxyC;'4alkyl
and C,alkylsulphonylC,_salkyl);

6) C1salkylR3? (wherein R* is as defined in (5°) above);

7°) Cs.salkenylR*? (wherein R* is as defined in (5 ab;)ve);

8”) Cs.salkynylR* (wherein R*? is as defined in (5°) above);

9°) R* (wherein R* represents a pyridone group, a phenyl group or a
5-6-membered aromatic heterocyclic group (linked via carbon or nitrogen) with
1-3 heteroatoms selected from O, N and S, which pyridone, phenyl or aromatic
heterocyclic group may carry up to 5 substituents on an available carbon atom
selected from hydroxy, halogeno, amino, Ci4alkyl, Cj4alkoxy, Ci4hydroxyalkyl,
Ci4aminoalkyl, C4alkylamino, C;shydroxyalkoxy, caibéxy, trifluoromethyl,
cyano, -CONR**R**and -NR**COR?’ (wherein R**, R**, R*® and R*’, which may
be the same or different, each represents hydrogen, C;_4alkyl or

§= Ci.3alkoxyC,.3alkyl));
10°) Cy.salkylR* (wherein R® is as defined in (9°) above);
i 11°) Cy.salkenylR*? (wherein R* is as defined in (9°) above);

12°) C,.salkynylR* (wherein R*? is as defined in (9°) above),
13°) C_salkylX®R? (wherein X° represents -O-, -S-, -SO-, -SO,-, -NR**CO-,
-CONR™-, -SO;NR¥-, -NR*'SO;- or -NR*’- (wherein R*, R*, R?’, R*! and R*?
each independently represents hydrogen, C,_3alkyl or C,.;alkoxyC,.3alkyl) and
R>? is as defined hereinbefore); _
14") Cy.salkenylX"R?* (wherein X represents -O-, -S-, -SO-, -SO,-, -NR*CO-,
-CONR*-, -SO,NR*-, -NR**SO;- or -NR*’- (wherein R**, R*, R**, R* and R
each independently represents hydrogen, C,.salkyl or C,.;alkoxyC,.;alkyl) and
R is as defined hereinbefore);
15”) Ca.salkynylX®R*? (wherein X2 represents -O-, -S- -SO-, -SO,-, -NR*CO-,
-C(O)NR*¥-, -SO;NR*-, -NR*'SO;- or -NR*2- (wherein R*;, R*’, R%’, R*! and

" R%2each 1ndependently represents hydrogen, C,_alkyl or C, 3alkoxyC2.3alkyl)

and R* is as defined hereinbefore);
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16”) Ci.3alkylX’C,.3alkylR*® (wherein X° represents -O-, -S-, -SO-, -SO,-,

-NR®CO-, -C(O)NR*-,-SO,NR*-, -NR*S0,- or -NR*’- (wherein R%, R*,
R*,R*and R each independently rei)resents hydrogen, C,.;alkyl or
C).3alkoxyC;.zalkyl) and R* is as defined hereinbefore); and

17) Cy.3alkylX°C)salkylR*? (wherein X° and R*? are as defined in (5°) above),
provided that at least one of R? or R? is other than hydrogen. -

A compound according to any one of the preceding claims where R' is hydrogen
and R*is hydrogen, halo, C) 4 alkyl or C;4alkoxy. .-

A compound according to any one of the preceding claims wherein at least one
group R? or R® comprises a chain of at least 3 optionally substituted carbon

atoms or heteroatoms selected from oxygen, nitrogen or sulphur. -

A compound according to claim 8 wherein said chain is substituted by a polar

group which assists solubility.

A compound according to any one of the preceding claims wherein R? is a group
X'R’ where X' is oxygen and R® includes a methylene group directly adjacent
X'

A compound according to claim 5 wherein at least one of R, R%L, R® or R*is a
group X'R? which includes a bridging alkylene, alkenylene or alkynylene groups
R? R’ R", R%, R, R% RE, R, R",R" R”, R”, R",R",R",R",R°R", R* R}, R,

R',R™and R" and least one such group includes a hydroxy substituent.

A compound according to claim 5 wherein R? is selected from a group of

~ formula (1), (3), (6) or (10).

A compound according to any one of the preceding claims wherein X is NH or
0.
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A compound according to any one of the preceding claims wherein R’is

optionally substituted pyridine.

A compound according to any one of claims 1 to 13 where R’ is optionally

substituted pyrimidine.

A compound according to claim 14 wherein R®is a group of sub-formulae (i)

or (ii)
80
I N R | N R80
~N i =
N
()] (i)

where R® is a large substituent of a chain of at least 4 atoms, and R®' is

hydrogen halo, C,4alkoxy, cyano or trifluoromethyl, or phenyl.

A combound according to claim 15 where R’ is a group of sub-formula (iii), (iv)

81 -

' N: Réo 0
NY RS0 l \j/ N AN Re8
(iii) B

(iv) v)

where R¥ is a large substituent of a chain of at least 4 atoms, and R is

or (v)

81

hydrogen halo, C,4alkoxy, cyano or trifluoromethyl, or phenyl.
A compound according to claim 17 wherein Risa group of formula (iii).

A compound according to any one of claims 14 to 18 where pyridine or
pyrimidine groups R® are substitued by one or more groups selected from
a) a functional group as defined in claim 2 or claim 3; l
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b) a hydrocarbyl selected from alkyl, alkenyl, alkynyl, aryl, aralkyl, cycloalkyl,

cycloalkeny! or cycloalkynyl, or combinations thereof ; any of which are
optionally substituted By one or more functional groups as defined in ciaim 2or
claim 3;

¢) a heterocyclyl group optionally substituted by one or more functional groups
as defined in claim 2 or claim 3 or hydrocarbyl groups selected from alkyl,
alkenyl, alkynyl, aryl, aralkyl, cycloalkyl, cycloalkenyl or cycioalkynyl, or
combinations thereof , wherein the hydrocarbyl group may be substitued by a
functional group as defined in claim 2 or claim 3 or a heterocyclic group;
d)alkoxy optionally substituted by a functional group as defined in claifn 2o0r
claim 3, or a heterocylic group which is optionally substituted by a functionﬂ

group as defined in claim 2 or claim 3.

A compound according to any one of the preceding claims wherein Riis
substituted by one or more groups selected from:

1) halo,C,4alkyl, optionally substituted C,_¢ alkoxy, C4alkoxymethyl,
di(C,4alkoxy)methyl, C,4alkanoyl, carboxy, benzoyl, trifluoromethyl, cyano,
amino, C,_salkenyl, C;.salkynyl, a phenyl group, a benzyl group or a
5-6-membered heterocyclic group with 1-3 heteroatoms, selected independently
from O, S and N, which heterocyclic group may be aromatic or non-aromatic and
may be saturated (linked via a ring carbon or nitrogen atom) or unsaturated
(linked via a ring carbon atom), and which phenyl, benzyl or heterocyclic group
may bear on one or more ring carbon atoms up to 5 substituents selected from
hydroxy, halogeno, C;-;alkyl, C).zalkoxy, Cjalkanoyloxy, trifluoromethyl,
cyano, amino, nitro, C,_salkanoyl, C,4alkanoylamino, C,4alkoxycarbonyl,
Ci4alkylsulphanyl, C,4alkylsulphinyl, C,4alkylsulphonyl, carbamoyl,
N-C,alkylcarbamoyl, N,N-di(C;4alkyl)carbamoyl, aminosulphonyl,
N-C)4alkylaminosulphonyl, N.N-di(C l4alkyl)amindsulphonyl,
C,4alkylsulphonylamino, and a saturated heterocyclic group selected from
morpholino, thiomorpholino, pyrrolidinyl, piperazinyl, piperidinyl imidéz_olidinyl
and pyrazolidinyl, which saturated heterocyclic group may bear 1 or 2
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substituents selected from oxo, hydroxy, halogeno, C,_jalkyl, C,.;alkoxy,

Ci.;alkanoyloxy, trifluoromethyl, cyano, amino, nitro and C,4alkoxycarbonyl;

2) a group of sub-formula an
(CH,)¢ X2 _—~R?
/ [} \N /

- R® )
whereq’is 0, 1, 2, 3 or 4;
s’isOor1;
X" is C(O) or S(0,),
R’ is hydrogen, hydroxy, Ci.salkyl, C.salkoxy, amino, N-C, alkylamino,
N,N-(C,alkyl);amino, hydroxyC,salkoxy, C;salkoxyC,.salkoxy,
aminoC, salkoxy, N-C;salkylaminoC; salkoxy, N,N-(C,salkyl)2aminoC;.¢alkoxy
il or Cs.scycloalkyl,
i or R” is of the Formula (1D):

Ll —K—J dam

: £ wherein J is aryl, heteroaryl or heterocyclyl and K is a bond, oxy, imino,

;; N~(C1.salkyl)imino, oxyC salkylene, iminoC galkylene,
N-(C,alkyl)iminoC_galkylene, -NHC(O) -, -SO,NH-, -NHSO,- or

"-NHC(O)-C|_alkylene-,

and any aryl, heteroaryl or heterocyclyl group in a R group may be optionally
substituted by one or more groups selected from hydroxy, oxo, halo,
trifluoromethyl, cyano, mercapto, nitro, amino, carboxy, carbamoyl, formyl,
sulphamoyl, C|.6;llkyl, Cagalkenyl, C;.galkynyl, C;alkoxy, -O-(C,.3alkyl)-O-,
C1.6alkylS(O),- (wherein n is 0-2), N-C,alkylamino, N,N-(C,alkyl)amino,
Ci.¢alkoxycarbonyl, N-C;_¢alkylcarbamoyl, N,N-(Cl.éalkyl)zcarbamoyl',
Cz.¢alkanoyl, C,.salkanoyloxy, C,.¢alkanoylamino, N-Csalkylsulphamoyl,
N.N-(C,alkyl);sulphamoyl, C,salkylsulphonylamino and

T Ci.salkylsulphonyl-N-(C;galkyl)amino,
or any aryl, heteroaryl or heterocyclyl gmdp ina R’ group may be optionally

substituted with one or more groups of the Formula (IV):
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—BL- (CHp—A! v

wherein A! is halo, hydroxy, C,.salkoxy, cyano, amino, N-C,4alkylamino,
N,N-(C,¢alkyl)>amino, carboxy, C|.6alkoxycé1rbonyl, carbamdyl,
N-C,salkylcarbamoyl or N,N-(C,alkyl).carbamoyl, p is 1 - 6, and B' is a bond,
oxy, imino, N-(C,salkyl)imino or -NHC(O)-, with the proviso that p is 2 or more
unless B' is a bond or -NHC(O)-; 4
or any aryl, heteroaryl or heterocyclyl group in a R group may be optionally
substituted with one or more groups of the Formula (V):

—EeLlp! ™)
wherein D' is aryl, heteroaryl or heterocyclyl and E' is a bond, Cy.salkylene,
oxyCisalkylene, oxy, imino, N-(C,-salkyl)imino, iminoC, salkylene,
N-(C).6alkyl)-iminoC,)_galkylene, Cisalkylene-oxyC; ¢alkylene,
Ci.¢alkylene-iminoC,salkylene, C;salkylene-N-(Csalkyl)-iminoC,¢alkylene,
-NHC(O)-, -NHSO,-, -SO,NH- or -NHC(O)-C,.ﬁalkylene-, and any aryl,
heteroaryl or heterocyclyl group in a substituent on R* may be optionally

substituted with one or more groups selected from hydroxy, halo, C_galkyl,
Ci-salkoxy, carboxy, C,_galkoxycarbonyl, carbamoyl, N-C,¢alkylcarbamoyl,
N-(C,alkyl),carbamoyl, C; galkanoyl, amino, N-C_galkylamino and
N,N-(C,salkyl);amino, -

and any Cs.scycloalkyl or heterocyclyl group in a R”° group may be optionally

=
fod
[
ihd
bk
T
frmd

substituted with one or two oxo or thioxo substituents,

and any of the R groups defined hereinbefore which comprises a CH; group
which is attached to 2 carbon atoms or a CHj group which is attached to a carbon
atom may optionally bear on each said CH; or CHj; group a substituent selected
from hydroxy, amino, C;.salkoxy, N-C)alkylamino, N,N-(C,salkyl);amino and
heterocyclyl;

or R” may be cycloalkenyl or cycloalkynyl such as cyclohexenyl, or alkenyl
optionally substituted by aryl;

and R” is hydrogen or a group C(O)R70 where R”’is as defined above;

3) a group of sub-formula (d) or () » |

_ -X"?(CHQ),,v-X' IRI%® ()
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XBRI® (¢)
where p’ is 1-3, X' and X! are independently selected from a bond, -O-, -S- or
NR'%'- where R'®! is hydrogen or a C,alkyl, provided that one of X'® or X' is
abond; X" is-O-, -S- or NR'%- where R'* is hydrogen or a C;.3alkyl and R'®
is hydrogen or optionally substituted hydrocarbyl or optionally substituted
heterocycyl, wherein any optional sﬁbstituents may be functional groups as

defined in claim 2 or claim 3; or

4) a group of formula (VI)
R R72
>=§/ R73
0
VD

where R7! and R™ are independently selected from hydrogen or C,4alkyl, or R”*
and R together form a bond, and R is a group OR”*, NR”’R® where R, R”®
and R6 are independently selected from optionally substituted hydrocarbyl or
optionally substituted heterocyclic groups, and R’ and R’ may additionally form

together with the nitrogen atom to which they are attached, an aromatic or

non-aromatic heterocyclic ring which may contain further heteroatoms, wherein
suitable optional substituents for hydrocarbyl or heterocyclic groups R™ R” and
R include functional groups as defined in claim 2 or claim 3 and heterocyclic

- groups Rn, R’ and R’® may further be substituted by a hydrocarbyl group;
5) a group of sub-formula (f) -

R83
|

_ACHI N
o -
M

where p” is 0 or 1 and R®*® and R* are independently selected from hydrogen, -
opiionally substituted hydrocarbyl or optionally substituted heterocyclyl, or R®

and R* together with the nitrogen atom to which they are attached form an
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25.

26.

22.

23.
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hydrocarby! or heterocyclic groups R® and R* include functibhal groups as
defined in claim 2 or claim 3 and heterocyclic groups R®? or R* may further be

substituted by a hydrocarbyl group.

A compound according to claim 20 wherein R® is substituted by a group of sub

formula (IT) which is a compound of formula (IIA)
O

CH s R7O
- ( 2) \N/U\ (CHz)q'/
H (11A)

where s’, > and R" are as defined in claim 20.

A compound according to claim 20 or claim 21 wherein the substituent includes

a group R™ and said group is phenyl optionally substituted by halo.

A compound according to claim 20 where R’ is substituted by a group of
formula (d) or (e) and R'™ is a group R’° selected from optionally substituted
phenyl or optionally substituted pyridyl.

A compound according to claim 20 or claim 23 wherein R® is substituted by a

group of sub-formula (d)

A compound according to any one of the preceding claim which is a phosphate

prodrug of a compound of formula (I).

A method for preparing a compound of formula (I) as defined in claim 1, which

method comprises reacting a compound of formula (VII)
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28.
29.

30.
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(Vi) .

where R", R¥, R¥", and R* are equivalent to a group R',R%, R’and R* as
defined in relation to formula (I) or a precursor thereof, and R¥ isa legving
group, with a compound of formula (VIII)

H-X-R® (VIID)
where X and R® are as defined in relation to formula (I): and thereafter if
desired or necessary converting a group R, RY, R¥orR*toa groﬁp R!, R?,
R? and R* respectively or to a different such group.

A method for inhibiting aurora 2 kinase in a warm blooded animal, such as man,
in need of such treatment, which comprises administering to said animal an
effective amount of a compound according to claim 1, or salt, ester amide or

prodrug thereof.

The use of a compound according to any one of claims 1 to 25 or salt, ester,
amide or prodrug thereof, in the preparation of a medicament to inhibiting aurora
2 kinase.

A pharmaceutical composition comprising a compound according to any one of
claims 1 to 25 or salt, ester amide or prodrug thereof, in combination with a

pharmaceutically acceptable carrier.

| A compound according to any one of claims 1 to 25 or salt, ester, amide or

prodrug thereof for use in therapy.
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